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Title Description Requisitions/Keywords 

Automatic Sleep 

Staging in 

Multiple Domains 

via Deep Transfer 

Learning 

 

L. Fiorillo 

In the last decades, deep learning (DL) algorithms have been widely used to solve the sleep scoring task 
automatically. Despite recent significant progress in the development of these DL algorithms, building a good model 
still is a big challenge by using small cohort datasets. Data variability (i.e. different recording hardware/software, 
discrepancies in channel layouts, cohort characteristics or sampling frequency) and data inefficiency (i.e. small 
cohorts with few tens of subjects) are two major technical drawbacks of the sleep staging models. Hence, the need 
to build a system able to transfer the knowledge from a large dataset to a small cohort for automatic sleep staging. 
The candidate should aim at implementing the following: 

• Optimizing the robustness of an existing automatic sleep scoring DL architecture, by testing it on multiple 
domains sleep dataset. 

• Transfer the DL architecture knowledge from a large dataset to small cohorts by using transfer learning 
techniques. 

Extensive literature and shared codes on this subject are available.  
For this topic, the minimum duration of this internship is 4 months (preferably 6 months). Proven knowledge in 
numerical and scientific programming tools like Python is required in order to successfully achieve the goals of this 
internship.  
 
End of Bachelor or Master student in Computer sciences/ Medical Engineering 

Students with previous 

knowledge from courses in 

machine learning, neural 

networks. 

 

 

Keywords: 

 

Deep Learning, Transfer 

Learning 
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Title Description Requisitions/Keywords 

Fuzzy Logic for 

Diagnosis 

Support Systems  

 

Dr. F. Faraci 

Clustering algorithms are already widely exploited in supporting the diagnosis of different disorders. However, 

their efficiency in treating comorbidities has to be properly investigated, especially in Sleep Medicine. 

The differences in applying fuzzy and crisp approaches, in particular fuzzy c-means and k-means algorithms, on 

PSG-derived features will be analyzed. We also highlight the necessity of the clinical perspective, of the sleep 

physician in the loop, in order to select the more appropriate features and to extend the algorithms to more 

general and complex databases. 

 

For this topic, the minimum duration of internship is 4 months (preferably 6 months). Proven knowledge in 
numerical and scientific programming tools like Python is required in order to successfully achieve the goals of 
this internship. 
 
End of Bachelor or Master student in Computer sciences/ Medical Engineering 

Students with possibly 

previous knowledge from 

courses in machine 

learning and clustering 

techniques. 

 

Keywords: 

Fuzzy Logic, Data 

Classification 

Emotion 

Recognition for 

Remote Learning 

with Virtual 

Reality Signaling 

 

Dr. Davide 

Andreoletti, Prof. 

Silvia Giordano 

The ability to recognize and to elicit specific arousal variations is regarded as a very important asset in everyday 

social interactions, as most of the human decisions are influenced by cognitive and emotional states. Within the 

education sector, for example, it is well known that a student's performance follows an inverted U-curve as a function 

of stress, with an optimal learning zone happening when students are sufficiently challenged and are under 

moderate levels of stress. Good educators are able to "read" these arousal fluctuation cues using the student's 

body language and behavior and adapt a lecture on-the-spot to increase student engagement and maximize 

learning outcomes. This adaptation is typically done at the classroom level and unless one-on-one teaching is 

underway, personalization at the individual level is not possible. 

As remote learning becomes the new norm, especially now with a global pandemic forcing students and staff to 

learn and work from home, being able to read a student's cognitive state in order to keep them engaged has become 

extremely challenging. We know that keeping students in their "sweet spot" for education and learning absorption 

means adjusting the learning/training scenario (e.g., level of difficulty, duration of exercise) in such a manner that 

takes into account their fatigue, cognitive load, engagement, and stress levels. This project will study how to use 

virtual reality signaling to monitor these states (Emotion Recognition) and adjust the training scenario accordingly 

(Emotion Elicitation). This approach allows for automated personalized training, which in turn maximizes the 

learning potential of a trainee even during remote training sessions. 

Keywords: 

Emotion Recognition, 

Emotion Elicitation, Virtual 

Reality, Segmentation 
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Title Description Requisitions/Keywords 

Misbehavior 

understanding in 

COVID19 

discussion on 

Online Social 

Networks and 

Media 

 

Prof. Silvia 

Giordano 

Online Social Networks and Media (OSNEMs) are computer-based technologies that enable users to create content 

and entertain social relationships. OSNEMs have rapidly grown from an aggregation channel to a global 

phenomenon that has elicited a paradigm shift of our society, by transforming the way people access the news, 

share opinions, make business and politics. In such a scenario, accuracy, truthfulness, and authenticity of the 

shared content are necessary ingredients to maintain a healthy online discussion. However, in recent times, 

OSNEMs have been dealing with a considerable growth of malicious accounts and activities, which purposely 

undermine the integrity of online conversations by sharing false and inflammatory information in OSNEM platforms 

to influence the public opinion and sow conflict on social or political issues. This was dramatically true for the 

discussions on COVID19, which has been undermined by manipulation and misinformation campaigns globally, 

highlighting the pitfalls of OSNEMs and their potential harms to several constituents of our society. The objective of 

this thesis is to study the peculiar behaviors of malicious entities in the COVID19 debate for providing societal 

change towards OSNEM literacy. This can include the detection of malicious actors (e.g. bots and trolls), the 

identification of low-credibility information and fake news, the users' awareness and control of misbehaviors. 

Keywords: 

 

Online Social Networks and 

Media, COVID19, 

misbehavior, fake news, 

bots, trolls, complex 

networks, machine learning 

Infodemics and 

Political 

Propaganda on 

Twitter during the 

Covid-19 

pandemic 

 

Dr. Luca Luceri, 

Prof. Silvia 

Giordano 

Social media represent persuasive tools that have been progressively weaponized to affect beliefs, spread 

manipulative narratives, and sow conflicts along divergent factions. This project aims at providing a computational 

analysis of social media discussions at the intersection of politics and public health debates. In particular, the 

analysis will focus on understanding the interlaced debates around the infodemics (undisciplined spread of 

misinformation, including a multitude of low-credibility, fake, misleading, and unverified information) about the 

Covid-19 pandemic and the political propaganda on Twitter, while investigating the downstream effects of the 

spread of political misinformation, fake news, and conspiracy theories across the online population worldwide. 

Machine learning and NLP techniques will be used with network science methodologies to perform an observational 

analysis that aims to accomplish a three-fold goal: 1) to identify and track the sources as well as the life cycle of 

misinformation, and unveil interconnections between political propaganda and Covid-19 (mis--information; 2) to 

characterize how the spread of false narrative occurs within the social network and recognize how social network 

users deal with the misinformation spread; 3) unveil how false narratives are used to manipulate the public opinion. 

Keywords: 

 

Online Social Networks and 

Media, network science, 

machine learning, NLP, 

social media manipulation, 

Covid-19, infodemics 
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Title Description Requisitions/Keywords 

Social Media 

Manipulation 

around the 2020 

election 

 

Dr. Luca Luceri, 

Prof. Silvia 

Giordano 

Online social media have become one of the main communication platforms for political discussion. The online 

ecosystem, however, does not only include human users but has given a space to an increasing number of 

automated accounts, referred to as bots, extensively used to spread messages and manipulate the narratives others 

are exposed to. Uncovering the strategies behind bots’ activities is of paramount importance to detect and curb 

such campaigns. In this project, we propose to carry out a long term (one year) analysis of bots’ activity on Twitter 

before, during, and after the 2020 U.S. Presidential Election. Machine learning and NLP techniques will be used 

with network science methodologies to perform an observational analysis that aims at uncovering the activity and 

strategies executed by malicious actors to spread misleading and false narratives. We focus on understanding the 

content, the involved actors, and the timeline of misinformation spread on diverse social networks (e.g., Twitter) to 

identify actionable insights for curbing the spread of fake news, conspiracy theories, and low-credibility information. 

Keywords: 

 

Online Social Networks and 

Media, bots, network 

science, machine learning, 

NLP, political manipulation 

Malicious actors 

detection in 

Online Social 

Networks and 

Media 

 

Dr. Luca Luceri, 

Prof. Silvia 

Giordano 

Bots (i.e., software-controlled accounts) and trolls (i.e., human operators often tied with political movements) 

represent the most recognized categories of malicious entities acting in misinformation spread and political 

manipulation on social media. Although the attempt of Online Social Networks and Media providers to purge their 

platforms, the nefarious activity of bots and trolls has not entirely stopped. While the detection of bots has 

established solutions, the automated identification of troll accounts represents an open challenge for the research 

community. Existing approaches analyse the activity of accounts tied to Russia’s troll farm and involved in the 

Twitter online discussion during the 2016 US Presidential election. To enable the detection of such trolls, these 

efforts use language cues and Twitter accounts’ metadata. Such solutions, other than being limited to a unique 

platform, exploits linguistic markers strictly related to the trolls under analysis. 

In this project, we aim to study an innovative computational tool for automatically detecting troll accounts in Online 

Social Networks and Media that is agnostic both to the online platform under scrutiny and the origin and purpose of 

the malicious users. The targeted solution applies machine learning, NLP, and network science techniques and 

strives to be generalizable to different online platforms and scenarios (e.g., in the political, health, or social context). 

We also do not merely target to identify troll accounts in online platforms, but also aim to understand and 

characterize their malicious activity (e.g., fake news diffusion, violent and hate speech, online harassment, 

cyberbullying, etc.). 

Keywords: 

 

Online Social Networks and 

Media, bots, trolls, complex 

networks, machine learning 

 


